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AMgUQW ANID WUERE AND WJO," 
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DON'T KNOW TH6;WOR06^UUM« »T6 
AN OlDl FAMIHAR TUNE AMD WE'LL 
MELP VOU WNTMTME^MCONlp VER6E'. 
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THE MOVE TO METmCS 

: y , , . - • ' .■ .* y ■ : . 

Practiclfly every nation in the world np\v usps a. 
l._J[?OLsimple_a^^^ 

the metric system. / . - / 

The UmtedVstate^ has decided to use the metric 
systehi. also. It is muc^ sampler ihd easier to use than;, 
' our old^r and morfe ;conipli^ted English system' of 
weights and . 5neasure|. 

Thd**ch'ange frpm the'-fengUsh system to'th 
system is- di^ady uridenvay. It is planned to take 
' ' ,p|ace gradti^ly, but perhaps, you have already no,ticed 
some of the^^i^ges ^ .. 
"^he^^^o me^^^^ 
" use th^^^^e mathematics (addition,, §ubtracti'on/ 
ltip|ication,^^ diviisiQn) learned" in' grammar 
oot. Wp are also very familiar ^with the dbcimal 
system which is tlj^heart of the metric system. , • 
In fact, we Actually have very little learning to do 
at all, except why the change is necessary, ^Hat -effect 
it^will have on , our liyes and how these vlfy' simple 
metric units of measurement are to be used. 

This book is designed to help yoTu discover fbi-v 
• yourself the * necessity, simplicity, and . personal ' 
benefit^ of learning and using the metric system to 
keep pace with the world in which we live. 




History of the Metric System, > 

Is a change to the metric systern «ece§sary? 

To understand how necessary and very important ; 
a change is, yoii muist first/ understand some facts 
about bom ^theV old (English) and new (metric) 
systems; ^ - ' : " . / 

This chapter will help>you cpmp^e the two. You 

will see the change IS "accessary -i-in fact, the sooner 

■ . ■ ^ < " ■ •»■,"»'"■ 
the better. ' ' . / 

We thinks, after reading these chapters, you'.will ^ 

ajgree that»>in,,^&^[^ up -the old English systerii, 

nothing of v^lu&:has been lost. - ' 




.mwmm civiwzatiqw... uwRmi 
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> ^ie)0UT50OIW06AURU66 WlNO'^Cil^R 
OW OA UDDER 6I0B OP / t ^ O 
DAUIIL! ^ ILf-'hiv*' 




HERE WE ARE AT "SQUAREiONE"-BEF0RE THE DAWN OF 
CrVlUZATION WHEN THERB WERE NO STANDAIWS OF 
MEASUREMENT. THIS CONDITION CAUSED MUCH CONFUSION. 
AMONG PEOPLE IN TERMS OF COMMU^^ATION AND TRADE. 
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The jieed for a uiiified sjcstem of weights and 
measures has existed since the beginning of time: 

When there was no system, there was nb rheans of 
communication in terms of weighty and measures. 

Trade was difficult, if not impossible'. The world 
and its pto pie 'suffered greatly under these cbnditfens 
art(3. did nof progress or prospcfis^for .thousands of 
. years; . • * ■ . . ■ ' ; \:...^Ll 



EACH TIME A NEW CIVILIZATION WAS BORN-SO WAS A NEW 
SYSTEM OF MEASUREMENT, DOWN THROUGH THE AGES,11iE 
EGYPTIANS, GREEKS, AND ROMANS (AMONG MANY OIHERS) 
ALL GOT INTO THE ACT. v . 
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When people began to group together, 
civilizations were formed, so there was an urgent need 
. for a unified system of weights and measures. ^ 

These civiliiaiions were far apart, and each 
. developed its own. separate system of weighing and 
Ineasuring things. ■ ^ , ^ 

What these separate systems did have ih common 
was that none were scientific or accurate, as none 
were based on anything stable or unchanging. 

For e^jcample, the Egyptians declared a cubit to be 
equal to the. distance of the forearm: But forearms are 
very different in length^ / ' 

The Greeks and Romans both had their own ideas 
of what a foot .was. Again, they used no stable base 
for their calculations. Thby had philosophy and they 
had law/,' but lacked the scientific means to discover 
and ba&e their measurements on anything that would 
remain i^nstant. ' 



" U6Te:n UP FOOH ^ 
IN A aO COUNTRV.TW' \ OW VBe^lRB V 
^AILC. IT'S 1,000 mm] All OP GNGLAWD 
VOU GONNA 6PREAD / 6WP\IU UCAR OP 
T«ATAROUfs)0F0R / IT! Rl^UT^^ 




QUtTE OFTEN, THESE VARIOUS SYSTEMS OF MEASUREMENT 
WERE FORCED ON ONE CIVILIZATION BY ANOTHER THROUGH 
CONQUEST. THIS WAS EXACTLY THE CASE IN 55-54 B.C.. WHEN 
THE ROMANS "INTRODUCED" THEIR SYSTEM TO SOME OF 
OUR ANCESTORS IN THE BRITISH ISLES. 
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The Romans, in particular, were a very aggressive 
,and adventuresome civilization. 

/T*hey set out to establish their Roman Empire in 
^ the Old World, and iij so doing spread their ways of 
•weights and^ measures throughout the nations they 
ponquered. 

The Romans conquefe Britain in 54-55 

B.C. and made the people "knuckle under" to Roman 
ways— including accepting -the Roman system of 
weights arid measures. 



NOW THAT TW06E 6ILUV ARE . ' 
GONE-IlL emAlGWTCN TUIN66 OUT! 

I JU6T fiWRB TWE U0R6E 
DONfTVOU? '6mmmb'V(^m)N^};;^r- 
DO BE6URE TUAT fWE PEA6ANT6 C^^RgSf!^'^ 
GET WORD OP ALL TUI6 WON'T y^pC 

rSiRfcO 



VOU? 




4\ f\ en 



BRITISH ROYALTY SPENT 500 YEARS (12tli ■ 16tli CENTURIEiS) 
TRYING TO STRAIGHTEN CfUT- THE ENGLISH SYSTEM OF 
MEASUREMENT-THEIR ROYAL DECREES' ONLY ADDED TO 
THE CONFUSION. 
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Once Britain became free to make* its own 
decisions the question of a unified systen^f weights '. 
and measures arose again, . 

* For 500 years various kings of England tried to 
.standardize, their system of measurement. 

Being kings, they simply "ruled" what particular 
units of weight or. measure.- were to be, and sent out 
|he decree throughout the land 

Here are some samples of those "standard" 
weights and measures; 

V ' One , yard = the . distance 'from the king's 
nose to his thumb. 

, • One mile =^ (changed from 5,000 Roman 

paces) the distance of 8 furlongs (lised in horseracing) 
^oV 5,280 feet. - ; " 

t One hundredweight (changed from 100; 
to 1 1 2 pounds)-pnly King Edward icnows why and 
we now have "short" (2,000 pounds) and **long" 
(2,240 pounds) tons as a result. 

Again the only thing "uniform" about the English 
system was that it had constantly missed the mark of 
being based on any thing stable or meaninjgful. ^ 
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.150 f!RKlN^t)P cow > 
BUTTER , l,2SOTUPPET6GF FINE 




■ ,■ ■ ^ ■ ■ ■■ ■" 

IT WAS EXACTLY THIS SAME CONFUSING FORM OF 
MEASUREMENT WHICH THE FIRST COLONISTS BROUGHT WITH 
THEM TO THE NEW WORLD. (WE SUSPEtT THE 
QUARTERMASTER HAD A GOOD DEAL OF TROUBLE KEEPING 
TRACK OF EVERYTHING WITH SO MANY UNITS TO DEAL 
WITH!) 



When the British Colonized America, they. brought 
their English system of weights and measures with 
them. 

* In addition to feet, yards, pounds, -and tons, they 
had aums, binds, bings, bolls, bumkyns, butts, 
chaldrons, fatts, flykes,. fothers, fusts, :pipes, 
puncheons, shids,: swods, tapnets,. tuffets, wagas, and 
a waya or two. 

Dp any oY these terms mean anything to you? Of 
course not! They must have meant 'even less to the 
colonists because the terms completely disappeared 
from the* English system of measurement as we know 
it today. ' . ; • 

Tljat made the English system simple— or did it? 
'WeHlsee! ' ^ " . . * 




AS THE COLONlks^PANDED, SO DID THE NUMBER OF 
SYSTEMS OF MEAOTREMENT. THE WEIGHT OR MEASURE QF 
TRi^E- GOODS OFTEN DEPENDED ON "WHAT SIDE OF THE 
LINE^ YOU WERE STANDING ON" WHEN THE DEAL WAS MADE. 

ABOUT* THIS SAME TIME, THE FIRST ATTEMPT WAS BEING 
MADE IN FRANCE . TO DEVELOP A STANDARD SYSTEM OF 
MEASUREMENT FOR THAT COUNTRY. 
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The colonies in America grew. They were alsio far 
apart like, the early civilizations, and did' tilings 
differently. ' .' " 

For instance, each area developed its own idea of: 
what .the weight of a "bushel" was (Missouri 3-5 
pounds; Kentuc.ky, 33-1/2 pounds; New Jersey, 32 
pounds; Connecticut, 28 pourids). This was oiily for a. 
bushel of oats! 

■ • Today, a bushel .depends, on what's to be 
,weighed-wheat,:60 pounds; barley, 48 pounds'; oats, 
32 pounds; rye. and, corji, 56 goujids each. That's not 
all-Webster's table of weights and measures still (359 

: .years later) cautions "some states have specifications' 
varying from these." , 

^ While tjie colonists were having Wficulty agreeing 
^ith one another in America, Gabriel Mouton of . 
France proposed a decimal system for his country in 
16.70. 

The decimal was to become the -^'seed" from 
which the metric system was fo grovy, but for the . ' 
time being Mouton's proposal was turned down by 
his countiy. It wal left .to history to -recall his 
wisdom. ' • ' ' 
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^DURING THE ISTH CENTURY, THE UNITED STATES DECIDED 
TO USE THE DECIMAL FOR ITS MONETARY SYS TEM; FRANCE 
DECIDED TO USE THE DECIMAL FOR ITS KAPIDLY 
DEVELOPING METRIC'SYSTEM. BRITAIN DECIDED TO REMAIN 
U N D E C I D E D , AN D D I D-FO R THE NEXT 
ONE HUI^RED-SEVENTY YEARS- 
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America recognized how valuable the decimal 
. sys.tem was in .1784 and approved it for use. in piir 
. m'on etaiy system. ' ; ; \ 

Yqu still recognize the decimal today as^O.Ol, 
0.05, 0. 10, 0.25 and 0.50 when you count your 
pennies, nickels, dimes, quarters and half dollars-all a 
portion of the "whole" dollar ($ 1 'OQ)., ■ . 

Mouton's decimal system had to . wait out the 
.17th (and. part of the l^tli) century inMimbo until 
1790 wheh'Charles Maurice Talleyrand of the French 
Assembly asked the French Academy of Sgiences.to 
estabhsh/a uniform^ system of weights 'aj\d measures. 

The i\ca(Iemy, in ; deciding upon a system' of 
. numbers by wjiich to meaisure, s^cted the decimal 
~because^4t was simple to multiply ari^d divide by. 

• If took "the Acadpmy 5 years (1790-17^5) to 
complete4ts wof k in developing the metric system. It 
took France itself until 1 840 to acc^^^ 



MADAME, MAV MON£rt EgR :6AM 
COME PLAV METRIC6" WEE^/ME'? 



Z'6 61\llA 
>WEE BIT VOUNG 




BY THE TURN OF THpI 19TH CENTURY THE METRIC SYSTEM 
WAS BEINQ USED IN EUROPE-vIT WAS ALSO HIGHLY FAVORED 

/BY OUR LEADER:s IN THE UNfrED STATES. UNFORTUNATELY, 
WE WERfi STILL TIED TJGHTLY TO BRITAIN IN MATTERS OF 

> TOADE AND BRITAIN WAS TIGHTLY TIEtf TO ITS OLD WAYS. 
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. The qMestion arises-If •America recognized the 
value of the decimal system itself in- 1784 rWhy dfdn'^^ 
it'Ipgically follow that we accept. theVnie trie system 
when it became available 1 1 years later? 
. Proniiinent Americans such as Thomas Jefferson 
and later John Quincy, Adams . supported prbposed 
-changes fi^om the complicated English system of 
f:measurement;Adams in particular favored the French 
hietric system; / - ; ■ i ; 

It looked as though the scend* was set and the 
time ripe for a change/but the United States was at 
that time conducting most of its trade; with Great 
Britaii^ which was stiir using the (you guessid it) 
English system of weights and measures. * Y 

You know that when you trade with someone for 
something you desperately need, you trade on their 
terms. Pay close attention class, you'll hear this again 
later 6n! 



0- 




: THERE 6a 6ENAtOR, 
WWAT 06 TO TUltslK OF TUE 
TO DEPARTMEWT^ 
>EW" 6mNDARD6 OF WEI6UT 
AND MEAftUREMENT ? 




IN 1830. TOE q. S. TREA^^ ONCE 
MORE TO STANDARDfZE THE OLD ENGLISH SYSTEM OF 
WEIGHTS AND MEASURES. CONG^SS THANKED THEM iPOR 
TOE EFFORT, BUT DID NOT iCCEPT THEIR "NEW*^ SYSTEM 
LEGALLY OR.OFrtCIALLY AS THE SYStEM OF WEIGHTS AND* 
MEASURES FOR THE UNITED STATES. 
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, Meanwhile, back in the U. S.-in 1 830 a Treasury 
Department employee, one Ferdinand Hassler, was 
primarily responsible for attempting; to further 
~"standardi2e''~9ar~English~"^^^^^^^ 
measures. 

Congress thanked Hasaler for the system, but, 
none^eless, refrained from accepting the system for 
lega*i^^ official use. * ! ; . 

The Treasury Departnient, howeyer,. introduced 
Hasslec's sy3tem^t6' fhe, various states of the tJnion, 
and it became the cjistojftary system af wefghts and. 
me?a^rements much as we know it today-complete 

; with; different kinds of pounds (troy and 
avoirdupois); tons (long," short); ounces (liquid and 
dry); bushels ^(remember them?)-not to mention an 
assortment of pecks, rods, poles, perches, furlongs, 
leagues, cords, Unks^ 'cKkins, acres, sections, 
townships, fathqihs, cables,, statute/nautical miles, 
pints,, quarts, gadloris^^ 'barrels (Imperial and U.S.) 

minims, drums; grains, penny weights, carats, 
scruples, and maybe one or two others we have 
missed. Thanks, Ferdinand! . 
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1 6ftg,\A/HAf 6 GOING ON^y^-^VJOU 
ARE VOL! ACTUALLS^ GOING/ UAVE 60METWING 




ALTH0UC5H THE 19TO CENTURY HAD BROUGHT NOTHING BUT 
CONTINUED FAILURE AND FRUSTRATION IN ATTEMPTS TO 
STRAIGHTEN OUT THE OLD ENGLISH SYSTEM OF 
MEASUREMENT, THE METRIC SYSTEM, ON THE OTHER HAND, 
WAS STILL RAPIDLY GAINING POPULARITY AMONG MANY 
NATIONS-INCLUDING TOE UNITED STATES; 
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It should, therefore, come as no surprise to you 
that in 1 866 Congress legalized the metric systen;i for 
trade in thiB United States. „ _ 

In 1875 the Uhited States participated in a r 
conference of nations which.met in Paris, France, and ' 
signed the' Metric Convention that established an 
Internatiorial Bureau of 'Weights and Measures 
headquartere^d in jParis. 

The Bureau created prototypes for the basic units 
of length and weight: The United States received its 
copies and thereafter our yard was not 36 inches as 
custom wbuld have it, but legally 0.914401 83 meters; 
and our pound, not. 16 ounces (customarily), but 
0.4537924277 kilograms. How about that? ' 

Which brings up the question— if this was so— why 
didnjt the Government make it so a long time ago and 
save us the agony of the change? 

As it turned , out we ^ can safely say our 
Government did the right thing by "not rushing into 
anything." The prototypes mentioned were created 
from .platinum. Platinum was not a good selection 
because it was subject to damage each time it was 
handled. 

The same problem of having a truly stable base 
for weights and measures was still with us. » 



DURING THE FIRST THREE-QUARTERS OFTHE 20TH CENTURY. 
THE METRIC SYSTEM BECAME "FINALIZED" AND WAS 
/iSJ^'^ BY 90% OF THE WORLD'S NATIONS AS THE 
INTERNATIONAL STANDARD FOR WEIGHTS AND MEASUJREsT 
IL^EF.^'^'' THOUGH "EVERYBODY HAD GONE 

METRIC" TOEkE WAS HOWEVER, ONE NOTABLE Xnd 
SURPRISING EXCEPTION. THE WORLD WAITED AND 
WONDERED. 
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It took until 1960 for the Bureau to find a stable 
natural standard -a wavelen gth of l ight on which to 
stabilize the meter. Science had at long last provided , 
. what century after century of mankind had sought in . 
vain. . 

' When the Bureau met in 'i960 it adopted notonly 
the stable basis for the meter but other metric units; 
the ampere, candela, and kelvin for measuring 
electrical current, light , and temperature. . 

The^ Bureau also "codified the metric system 
into an international system bf weights and measures 
which was called Le Syst^me international d'Unites, 
or SI for short. 

This is exactly wHat the world had been waiting 
for—a united 'international system of weights and . 
measures. Those who had not already adopted the 
metric system were quick to do so. Britain adopted it 
in 1965, followed by our neighbor, Canada, in 1970.. 
Where was America? Was the hand that guides* the 
ship of state asleep at the helm? 



MEV/MOW A&OUT 
AUmC ijetP FROM 
VOU F01K6 DOWN 

-THERE-?— - 




IT DIDN'T TAKE LONG TO FEEL THE IMPACT THAT THE 
METRIC SYSTEM WAS HAVING ON THE MARKET PLACE OF THE 
WORLD. IN I97I, THE UNITED STATES SECRETARY OF 
COMMERCE RECOMMENDED THAT CONGRESS ADOPT A 
IffiTRICSYSTCS!^'^ ^""^^^ THE U S. OVER TO TOE 



32 



^^^^ began to add to an already 

'heavy burden ^yith its "tardiness" in 'getting started 

tO;Ward the liietric system. . ! 
. We were busing-far priore foreign goods than ever 

and selling less of our owji goods to other natiohs/ , ' 
We know' what that means/ -The dollar was 

"leaving home," and*- when that happens it's hard 

times for everyone. ". " / ; ' 

The United States^hd its people desper^itely need 

certain r^AV materials and products froni other 

nations. Remember what was said about a pefson "in" 

. ■ • ■ ■ . ■ ■ * ■ 

need" buying on the other person's terms? . ^ 

By ;1971, the^Secretary of Commerce hollered^ 
"uncle" and asked Congress to get us started down ' 
the road toward adopting the metric system. 



IN 1975 CONGRESS PASSED THE METRlfc CONVERSION ACT, 
WHICH WAS SIGNED INTO PUBLIC LAW 94-168 BY PRESIDENT 
FORD, THE MOVE TOWARD BECOMING >V METRIC NATION WAS 
tJNDERWAY. . • 



. In 1975 ^Congress passed the Metric Conversion 
Act, which was sighed in-to Public Law (94-168) by 
President Ford. 

By that time, the only remaining nonmetric 
countries , v/ere Liberia, Burma^ the Yemen Arab 
Republic, and the tiny country of Brunei. 

"Meanwhile, back in the States," our conversion [ 
to metrics is- in full swing. ^ 

Our younger generation is being taught the metric 
system in public schools. 

Science, business, and industry are dQveloping 
morel and more metric products for foreign and 
domestic trade. ' . ' 

Tht^, completion of our country's changeover .to^ 
the metric system "looms just' over the horizon." 7 



6-fOOT,iOO- POUND 



WM05E V0OT?M»NE? 
V0UR6 0RtUffT6lLLV 

CREflT UR£'6? . 




A DANOg i mOGROM ,10 DtC\- 
MtTBR K/IGUCULAR ^APPtR fOR 
ow-uu'. F^pjQ ftUCkS- KNOW ANVIUIN6 

METRICS' 



vou m\\mhi 

ft NICE. GWEAP Book 
ONA METRIC6? 



THE TIME TO LEARN ABOUT THE METRIC SYSTEM IS 
^NOW-WHILE THERE IS TIME. THE ALTERNATIVE IS TO LAN& 
.RIGHT BACK TO "SQUARE ONE" WITH NO MEANINGFUL WAY 
TO COMMUNICATE OR TRADE IN TERMS OF WEIGHTS AND 
MEASUREMENTS. ~ . ' 
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. The Metric Conversion Act provides for a gradual 
changeover to the metric system. 

Historically, the' change to metrics has met with 
resistance, as does any change ^ but in the end the 



change has always been completed. 

So, it is important that you realize that the time 
to learp about metrics is NOW, during the period 
iailottedl for the changeover. As we moVe toward the 
21st century, the^altemative is to land ourselves 
**back to square one." • ' - h . 

: In the beginning we said we thought you would 
agree to two things: . . 



(1) that the change to metrics is necessary.; 

. (2) that we won't miss the English system 
.when it's gone. ^ 

You should easily see the effect that having or 
not having the metric system has on. pur economy, 
and the urgency now is Tor change. 

^„ You should have no guilt about trading off the 80 
(that's right j SO) different standards of the archaic 
English system ^pf measurement for ,the five-basic- 
units of the metric systen^in terms of Jength, weight 
(mass), volume, temperature, and timb. . 

These are the . meter; gr^m, liter, degree (Celsius), 
and second.. 'I 

Now then— do we hear any pbjectipn? We thought 
not. Acceptance oif the metric system is just pliain old 
common sense, a quality which Americans have, set 
great 3tor.e in for generations. ' v 
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.^•Firie! The switch to metrics IS necessary. It's 
b^en left up to OUR generation to see that metrics is 
a practical idea whose time has come and accept that 
fact. We can even do without the English system, 
which even the English Government has aban,doned 
for the metric system. 

Npw. that America has decided to dump the, 
English system of measurement, how do we know we 
can live with metrics? 

Simple! Because that's exactly what we have been 
doing for a very,.very, long time. . 




• D0E6 TME TMOUGMT 

0FaiVllVlGWITWMETRIG5'' 

e)END CW\Li6 UP AND DOWN WUR bP\Ut ? 

WILL tMEV IMeW-MEM) 'CUAN6EV0UR UFE? 
OARE VOU CR065TME TURE6W0tt> 10 TWE UN- 
KNOWN? COME- LET Ua'rAKeVOQT^ OOR 
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;T^;ymetnc system is no stranger: to the people of 
the United States/ Practically everyone of us has 
purchased or used sdmething /Wtri^^^ in our lives 
The illustrations on the left are just a few of the more 
familiar metric items which are a routine part of our 
daily lives. ' 

The question is-can you really tell whether other 
items which, surround you are metric or English? 
Look again, you may be mildly surprised. 

Science, medicine, business, and industry have 
provided us with many beneficial products ' all of 
'which we have used without question and many of 
which conform to the metric svstem- 



THE FACT TtfAT WE ARE CHANGING TO THE METRIC SYSTEM 
• OF MEASUREMENT DOES NOT MEAN THAT EVERYTHING WITH! 
WHICH YOU ARE FAMILIAR WILL CHANGE. 



• ■ 42 ■40' 

■ ■ .•,'<rv.;-.:.;-,-. ■ , . ■■ ' - . .;v;.. 




Ready for mpre surprises? You already know 
some things about metrics! 

TIME, one of the five basic metric units will not 
change . Neither will tfie WATT, ^yhich is the SI unit for 
power of any kind/ Jt^M (revolutions per minute) will 
also remain the samei ' 



f How. about. that? We^ye barely started learning 
abbut.' metrics, and you "afready know 20 percent of 
the-basic metric units by heart, . 



That leaves length, weight, volume, and 
temperature to learn. Let's see what's being done in 
those departments. ^ 
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THE CHANGES WHICH ARE BEING MADE FROM TOE OLD TO 
TOE NEW SYSTEM OF MEASUREMENT ARE ALSO BEING MADE 
VERY EASY FOR US TO UNDERSTAND. 
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Just as we thought! Somebody beat us *to the 
patent office again-this time \yith dually calibrated 
instruments which show both fprms . of measurement; 
There they are-length'' weight, volurhe;. and 
temperature— the . remaining four basic metric^ units. 



Let's Qonsidet^tiie automobile speedometer, for 
the. moment. Suppose you're cruising down an 
interstate : and you come upon a speed sign that 
indicates ; the speed lirnit is 80 km (the equivalent of 
50 mph). Panic Time? No such thing, you simply 
'*take the pedal off the metal" and back down the 
nretric scale till you reach 80 km, the legal 'Tnetric 
speed limit. 

This same simplicity applies to each of the other 
basic metric units and devices 
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"ACCEPTING THE CMAMGE TO THE METRIC 
6V6TEM 16 AL60 A MATTER OP REAL- 
. I^ING TWAT 1TD0E6 NOT M^AN THERE 
VA/JLL BE A SUDDEN xGANGe- IN OUR 
PA\W UVE6:." 
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- Therefore, if you have b^eh expecting some sort 
of a crisis in your life because^of the change to 
..raetrics you. are going to be disappointed. ;,o 

In fact, on many Occasions, the change to;metrics 
won't affect us one,bit. Consi3er the pictures on the" 
opposite page aad the* page that follows. ^ ^ . 



MANY TIMES THE FACTS ABOUT THINGS ARE OF FAR MORE 
IMPORTANCE TO UJS THAN THE FIGURES,; OR UNIT OF- 
MEASUREMENT WHICH WE ASSOCIATE WITH THOSE FACTS. 
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Now then, would we lie to you? Of course not! ^ 
Ask yourself, when was the last time you weighed a 
pill bottle, got "turned around'Vin precisely J ,237^2. 
acres .of dense forest, went swimming in wkter that , 
w^^ exactly 82 degrees t*^hrenheit, or actually put 20 
gallons of gas, to the l'astdrop,^iiito a 20-galIon tank? 

With metrics it's the same-no- different: If there 
is.anydiffer&nce, jt is in^the simplicity of . the metric 
system. ; • ' ' 



49 ^ 




" YOU 6W0ULD ^L60 REftUZE THAT TVAE U6E 
OF TME METRIC tS£>XthAjdi\ll M^VCE OUR 
LIVE6 t6^f> ,COMPUC<TO>. FOR IM6TANCe. 

OOTDATEO, HARD C 
10U6H, DIFFICULT, 
OlDfA(»UIONEP-^ 

f UArtTir' ptr^'S QUARTER »NCM" \ 
. WRENCM 16 TOO SMALL. 

. UTTEkEP, MAND me TWEMEiCT 

iMV0lA/«BfBfcrz=s:^O6u^ 



M()DPt&DiA.5NA 
6UAM 

couP06\ou,\wsi\ac^»^ €//l//\ /qui 



USING THE ENGLISH SYSTEM OF MEASUREMENT, THE 
MECHANICS ASSISTANT HASiONE OF THREE CHOICES; 

(1) COMPARE THE WRENCHES SIDE BV SIDE TO FIND THE 
NEXT LARGER SIZE 

(2) DO, SOME "MENTAL MATHEMATICS," CONVERTING 
SIXTEENTHS, EIGHTHS, QUARTERS, AND HALVES TO A 
COMMON DENOMINATOR TO FIND THE NEXT LARGER SIZE 

(3) COMMIT ALL OF THE VARIOUS SIZES OF WRENCHES TO 
MEMORY IN THEIR PROPER ORDER TO KNOW WHICH IS 
LARGER OR SMALLER THAN THE OTHERS. 
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.^ Recognize the predicament these people are in? 
Sure you do, we've all been tlaere-if not in this- 
particular.state of confusion, then in one similar to it. 
Trying to deal with one or more of the 80 plus units 
of. measurement in the English system is confusing. 

The unfortunate mechanics in 'the illustration 
start out with ''quarters" and end up with 
"sixteenths." Truthfully now/does that ''compute"? 
Bet your combat booties it doesn't! 




THE METRIC SYSTEM OF MEASUREMENT, THE 
MECHANIC'S ASSISTANT HAS ONLY ONE THING TO 
REMEMBER: 

"THE LARGER THE NUMBER ON MM)-.THE LARGER THE 
WRENCH!" ; -v'vr- 

SIMPLEfYOU BET! : 




/ .That's the nice part about the metric system. You ' 
,. always come back from the store with; what you went 
after. If ;yqu start' with . meters you ^'^nd up with 
meters, they may be kilo-, hecto-, deka-, .deciS centi-, 
or milUmeters, .but they are still meters. That goes for . 
grams, liters, degrees (Celsius), and the rest as Well. 



TOE TRUTti IS THAT WE COULD MANAGE JUST AS WELL AND 
IN MOST INiSTANCES BETTgR, IF EVERYTHING WE KNEW 
ABOUT OR USED WITH THE OLD ENGLISH SYSTEM WiERE TO 
DISAPPEAR AND BE INSTANTLY REPLACED BY THE SIMPLER 
METRIC SYSTEM. 



. THerefore, you. can see for yourself that living 
with metrics is to your advantage. 
: In fact, it's egsier than living with the English 
system, which we have already decided; we could live 
without. , ^ : ^ ; - 

Now aren't you glad you took that last step 
across the metric threshold? Feel a little foolish about 
all thie fuss you may have made over changing, to 
metrics?*/' '■'■■^'h-/ 

Dpn't! There's not one' of us • who hasn't been 
hesitant about accepting something that really 
"doesn't hurt a . bit" without being a little 
apprehensive; Don't believe . usl. Check yoqr : 
inoculation record. . How long has it been since you 
had your lasf?'flu shot anyway? 

O.K. "metric fans," it's time to get down to 
business, so pay close attention.. . 

Metrics is magic. For instance, you can take this 
one"itty^bitty, little-ole decimal, \yhat-cha-ina-call-it" 
and make it pop up most anywhere you wait It to. ■ 

But we're getting; ahead of ourselves. Come on 
inside, make yourself comfortable, and we'll |how 
you our whole "bag of tricks." , - 

English system? Leave that outside, we don't 
want it tragking up our new magic ca^St;. 
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• - All the chapters and sections in this book are 
ii?iportant/,but this next chapter is probably thei most 
essential in understanding the metric system. You will 
learn how to use metrics. . > / 

\ Fortunately, in our nionetary system, ^Jl units of 
measilrement are multiples of 100 or fractions 
theredf.; Calculatiqns require only the addition of 
zeros or moving the decimal point tp the left or right,, 
eliminating coiinplicated fractions ahd * making ■ 
financial, problem solving easier to teach and learn. 
^ Why aren't ^ measurements of length, capacity, 
and weight based" on a decimal system? Actually, over 
. 90 percent of the^ worid's. people already use such a - 
system, called the metric system. B^^ed on the meter,* 
' a unit of measuremeiit is universally defined as the 
Wavelength:: -^^ pranigfe-red 'light emitted by a' 
•krypton-86 atom. You will now Jearii; the official 
system of measurement in the United States. 

. Arid it's about' time we learned toV use this 
method. it will take time to "Unlearn" our 
present o^anization of weights and measures, but . 
getting the hang of the method will be simple enough. 
"It's always been that way" is no longer an; 
acceptable excuse for -pur failure to master new and 
more .efficient methods of calculation. Good luck 
with "metric magic**! 
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^^"ALL OP TUE 0IFFICULTIE5 IN THE 
^^'^,1^ METRIC fiVSTEVi ARE IN TRAMe)- 
UTING FROM ONE 6V6rEM TO 
THE OTUER- BUTTUB MOMEh|T- 
M0U U6E the; METRIC 
6V6TEM 
AtONE 

NO 

DiPFICUUVi' 




ecu.) 




\ Now we will start learning the metric system. You 
:;j*will never forget. the English system, but try to push 
'inches^ feet, yards, miles, and other English 
measurements out of the way for the moment. You 
don't need the old way to learn the new way. When 
you get $^d to it, you >yill see that the metric system 
is both quick and easy. . :^ 
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THE POWER OF TEN IS THE KEY 

, In the metric system each unit of measurement 
has Its own name. Each unit is 10 times more than 
: the next smaller unit. . 

MORE THAN ONE METER 

A 0ECAMEfER is 1 0 meters. ' . ' 

A HECTOMETER is 100 meters 
A KILOMETER is 1 000 meters. 

LESS THAN ONE METER 

' A OECIMETER is 1/10 of a meter. It takes 10 
. decimeters to make a meters - ■ 

•, A CENTIMETER, is 1/100 of a meter. -It takes 
100 centimeters to make a meter. ^ 

■ ^^A MILLIMETER is . 1/1 000 of a meter. It takes 
1 000 millimeters to make k meter. , ' ' 
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, The great advantage to metrics is that it's a 
decimal' system. Instead of having to convert^ 
measurements from inches to feet and feet to yards, 
all you have; to do with metrics is multiply or divide 
by a factbr of 10 tQ convert from one unit to 
another. JIf you have, worked with decirrial points, you 
know that involves moving a decimal point to tlie 
right or left; For example: 



VOU WERE PROMieeO A 




M ^O-WUAt DID WOU EXPUt- 



65 ,43 4 10 s 615^3 




> Just think about how our nipnfey system works^ 
with the ten dollW bili/Zdinieisvl^ cents all 
RELATED to the basic unit -the dollar. . 



KILO 



MECTO P6KA mB) ^V^^^ 




loco. CO 



lOQ.OO 



10.0 V '■^^ \.ob Jib :6i: 

H METBICSi KEEP ;^ 



AS YOU BEGIN TO WORK WFTH METRICSi KEEP THE 
RELATIONSHIP Bj^TWEEN THE DECIMAI^ SYStEM, OUR 
MONETARV SYSIEM, AND THE NUMBERiOIN Mi5d ' ^ 



You must reiTiember, when working wjth TOetrics, 
iall units are related! by the number 10? 'The ratio 
■ between the units pf the series (do^^ 
is 'ten. Additions,' subtractions, ;aiia;,''o^ numerical 
operations afe simple/: Figuring problems with metric 
units needs no conversion from unit to unit^ which is 
necessary between- quiches and feet; dr ounces. and 
-pounds.; /' ' ■ 
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lENfiTM 







. *J ■ 










:| I- 
- • % m» . . , i . 










hi 




L [ 



on- 



METER6 



iOUARC CUBIC / 
MCTgR^ MEteR6 

, HECTARES LITCR6: ' 



I' 



% - , DEGREES 
METRIC ; ; . V 



WHAT WE' MEASURE v ^ 
ff. THE MET kiC' lJ^rtT(S) WE MEASURE WITH 



. In the metric system there is. only one; sbries of . 
: 6hits for J^ngthy one^ f^^ area, oneTor capacity, one , 
fbr masSj and one for temperatuire;;' ■ ■ ;< 
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A meter is used to nieasu;-e lengthy You , can 4^ 
jneasure How long something is by viing -a nleter ' 
stickv. You qan make a meter stick by measuring a 
thin piece Qf wood or a stiff pi^e of cardboard 10. 
times longer thahtthis line. " ; ^ 

• • . , ■ ' ■ ■ , • ' ■ V. ■ 























;::2 ■ 






5 


6 


7 


8 


.>;9- ^ 


10 



Tlie Une is diyidejtfl'in ce 
betw^efng^^tc^^^^^ a centimeter lQnjg:^Ten " 

^::^centyine^^ called,^^^^ decinteterv So, 1 0 decimeters 
;v^(l pG c;^5^^ ilcalled a meter, the length of your 




The line ^bbve is a line that is 1 centimeter long. 
If you divide a Centifheten into 10 equal .parts, each f 
j^hiark is-.l. millimetfer frdnl the; next." Yp^^ 
won't haV'e to measure in mil^^ 
should remember that there are 1000 of^jfem in'^ , 
..meter. f ' ; ■ . '■ 



«■ 



^^,SOME ROAD SIGNS NOW TELL US THE DISTANCE BETWEEN 
^ PLACES IN KILOMETERS. ■ V ' 
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. -V; Now that you know how Jon^'a meter is, ypu can 
. :^easure how^ 'longi how. .wide, and \ how high 
/something is. .: ' V; * • 

In the ihetricj .way of meas^ as 

- ho\^ far Norfolk as from San . Diego, jjou would use 
/'•^kilometers' Some- road signs in the U.S. now tell you 

' how many kilometers .it is from one place to another. 
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Try using metrics with your meter stick. Measure 
how tall you are or hp>y wide a room isi The more 
. you work With metrics the easier the system will be, 
"Wundetstand^^ : . . 




MEASURING A PERIMETER IN. METERS AND A SURFACE IN 
SQUARE METERS, ; 

. . ■-■ ■ ■ ' . ' ■ . • . ■ ' 

The Navy chief in this picture has^ measured a 
recruiting poster and discovered that it is 3 meters 
' long and 2 meters wide. He warits^to find put the 
perimeter of .the canvas. Two sides - measure 3 meters- ^ 
and;!;tv{o ^sidfeS measure 2 meters .eaph. So the . Chief 
■ would say*' its perimeter, WWch "means the distance 
'arqiirid the edges'of 'anything, is . . .■ ^ 

'/■"■'■/■■^^ V-.'3'me(:ers-;''-' : 
. . ; 3 meters ' ' c 

\--;-.v'2;raeters ■ -'^"I'-y^' - 

^^;,Ec|Mals 10 meters 



;^ . V No.w. measu your bunk. It is- ^ 

the distance all: the w^^ . - 

./ You now understand , what the perimeter, of a- ' 

. surface isv Now let's find how to measure the whblfe ' 
.surface, , ?not just the outside edges. 

:_The . chief s . recruiting' poster was 3 meters'- long . •. 
and .2 meters wide a^i:^.had a ijerime;^ej of 10 meters, 
but there is more t5 a>cmiting':p^ than its 

.outside edges. ^he.enjEire^suil^ce of any object is its 

:'area.- • . 



,■ The -drawing above ig^'j^centimeters longhand V : 
centimeters >^a(le.' Tb; dis^^^ 

.TTifefexgrttimeps i^mes.Zce^^ 

(:entii^ers. So, thl^iirfa^ is . 

^^qu^e (;entimeters,;^Su?faC^s 'cah^^^ m 
square: centimeters, decimeters, meters^ or kilometers. 
Just , multiply iiie. l^n^ width. The answer 

/Qu get is the area of the surface.. 

■ ■ ' ' y- J-.,. . ■ ■ ■ ■ . 
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How -would you measure the quantity of 
something? Finding out how much anything is . in a 
can, a bottle, or a box is easy because the metric 
system uses measurements that are like those ybu 
have already learned about. ^^^ ^ 

You kno w a square meter ' would look like this iii 
written form: .. . . . 

■( ' 1 meter long ' , 

1 meter \^ide - t 
V : Equals Tiquar^Fmeter ' ' 

Supposeyou have a box with sides that measure 1 
square meter each: An object .With^6 -equal square 
sides is. called a cube. To discover how much a 
eube-sh^ped box will: hold, multiply the height times 
; the width tmes th^ jength. jFbr example 



' 1 meter 

1 meter ' 

I meter > 
Equals 1 cubic meter 




ONE CUBIC M^ER^ 
ONE TWOUeKNDilTERfi 



VOLUME AND cAPAcrry M^y^uREb IN Cubic -^^^ 

L<lXc>«^>^*' •■ '-',1 ■ / ' 




A UTER EXPRESSED AS CtfBIC CENTIMETERS. 



: A cubi<? nief^r is too large toibe a useful unit of 
ineaspretrient for most of^the liquids yoU will 'Want, to 
know about: Fpr^^^^e^^^ if you poured a glass of ; 
beer into 'a Vi)ox.' tha^^ a cubic meter,at) , 

woiild^bardy qovex the^bqUom^ v 

Sb,^ the inventors of the;;^^^^^^ came up 

with a measi^irement called the litief. it.is the common 
unit ;of measurement for liquids. Tllere are 1000 liters 
in a cubic meter.; In other words,^a cubig meter is . 
1000 times biggQr than a -liter. It miakes much more;^; 
sense to use the liter to' measure most liquids. _ 

The picture .above shows how big a liter box: 
'Avouldbe.' ■■ *'.'.' 

£ach side measures 10 centimeters.; : / V 



0 



IQ; centimeters > ;^ 

10 centimeters ' ^ , 

10 centimeters ^ 
1000 (i\ibic centimeters 



• . Equals 
A box that is lObOxubic centimeters-will hold 1 lit 
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l/se' the same prefixeMh^t wer|eimed ^^^W^^^ 
meter to show that each unit is i(f timls ft than 
■ -the next smaller upit.- ■'. ; :^}ff-':'- j^'- ' ^-v, ' 

MORE TH AN ONE LITER / 

A.DECALITER is 10 liters. ■ 
A HECTO LITER is 100 liters. 
: A kiLO LITER is 1000 liters. 
LESS THAN ONE LITER 

- • . ■ ; .' ■ ''■ ' ■ ' . ,, ■ - 'f^: . ;■ 

A DECIL ITER is I/.IO of a liter. It tall 10 
deciliters tp. make a liter. 

V. A CENTI LITER is 1/100 of a liter It takes 100 
'centiliters to maice a liter. ' — 

"A MILLI LITER i5 1 1\ QOO of a liter. It takes 1000 
miiiiliters to make a liter. 




"GET THAT TRAINING DEVICE ON DOWN TO THE LECTURE 
|<00M. YOU'RE SCARIN^^HELL OUTA MY PATIENTS 



. ;^^J ^Iany . stores now litei^ measures for sale. The 
next time, you visit sickbay; ydu might ask to see the. 
syringe the corpsnian . gives injections W^^^^ You will 
see that the tube is^arked tg tell how much of a liter 
it holds;:' ''^ '■■'/■ ■■■ 

. If yoii filled, the. liter box shown on page 66. with 

■ pure water tiiat,is>Hot)ioo hot or too cold, the water 
would weigh jus^/ab^but ^1 kilogram. The gram jis the 
liriit of measurenient most often used for weight in 

: the metric system. Since the kilo gram, is 1000 grams 
and a liter is l OOOcutfic certtimeters^ we know tHat 1 
gram of water is equal fo 1 cubic centimetert)f wftter. 
We call this afnount-of liquid a hiilliliter.v . 



centimeter.^ S€?e how 
smalj it is. When we w^nt td' measure ortlVv a:. sniallj 
amount of liquid, we measure in cubic centimeters; 




How .much does it weigh? Weight in'the^? metric 
syste^^ is usually Qxpres^ in grams. Use the 'same. 
. prefixes that >ye. lea|rned with^'the meter and the liter 
^tp show that, each unit is 1 0. times more than the next ; 
" smaller unit, , tv ■ - . ' ' -^^^ ■.^■''■^ 



f^^^^^^is rOOO grains' 



0 '^&CIGRAM is I/ld'^ a grani.;It takes fjO; 

decigrams to make a grant. . ' : ' : .' 

' A CENTI GRAM i& l /1 00 of a^gi^im; 'Itfakes^ 1 00 " 
• centigrams^.to make a gram. ' _ . 

; A MILLIG RAM is 1/ 1 000 of.a gram.it takes 
. 1000 milligrams to make a.'Iram. 




WEIGHT EXPl 
1/10 OF A G 
hDOO mg). THE 



IN QRAMS. THESE 100 mg TABLETS ARE 
IN WEIGHT. Qg - 1,000 mg, 100 mg = 1/10 of 
)WJ^OFTENAPPUES. ^ \ 



To measure the (pietrio weight of an object you 
■ have to use; ia -scale that ^ives weight in grams: But, if 
you don't have a .metric so; handy you can get an ^ 
idea- of how much .the utiits represent by looking at 
the'tabels of spme products that are sold in stores by 
'metric ^ weight. For e^capiple,' vitamin tablets- are 
labeled according to how much of "a/pai:ticular 
vitamirt they contiain. Vitamin C, for insJanceVcan be 
bought in l Od./250/pf 500 milhgram amount 

^ At'birjth a bkby Avquld normally weigh from 2 to 
4 kilograms. A;b.aby elephant/Ican weigh as lituch as 
' ipO kilograiips at birth and grow tip; to Nveigh more 
than 2 metric tons! Tlie m^^ is . 1/million 

(1,000,000) grams,; . ■ ; 

In thQ^^ar future^' most of the things (you wiU ^ 
buy by wei^t at ;thei grocery s^ in 
kilograms. TNyelye apples wiU probably wei about' 2 
kilograms. Most people buy about 2,5 kilograms of 
flour or sugar at a time.. . * 
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HOW HOT OR (X)LD IS IT? 



There is aj^inetric measurement for temperature 
yoUj^'will want f6 know about. We measure heat by. 
degrees on a therpiometer. There are three kinds of 
themoineters in use today: . Kelvin (used by ■ 
scientists), Fahrenheit (the one you are most familiar 
with), and the Celsius thermometer, which is used irt 
most metric system, countries. ; ^ * ? 

^ ^ We are now making the . change to^the Celsius 
thennbmeter. . A man named. Andefs Celsius, who 
Ijved more than 200 years, ago - thought of inarming a 
thermomieter in centigrades. He. marked the freezing 
point of water at 0 degrees and the boiling p'oint at 
100 degrees. , v 

\ .Weather reports , on radio and TV now give the 
temperature in degree's Celsius, as well as in de.gree^' 
Falirenheit. \ 




NORMAL 600V- 
TEMPERATURE 

WATER 




. a 


c 














-100 


37- 










-20 


O - 








-^NORMAL ROOM 
TEMPERATURE 



MEASURING TEMPERATURE IN.DEGREES C^l,SI^^^^^ 




s - ' TUE temperature : OP 

' TUE WATER J€» 20^ 

^ i TM^VglUMEOFtME 

• ^ (Im* •lOOOi-RIGWr?)" 

^ ■ ^ : i ' ■ ; TWE WEIGHT OF tue 

^; ^^^^^^ A VOlUME.bR 5G0 

UTERd. 6l«eB I 

I OME METER . \ -jgg AR^A OF EACM 
. ' L: ^ ' - . ^ eURFACE I5 l 6QUAR £ 

. : ' -rm: meter . 

TWE ED6W OF Ti4t ' : tl^E W^^MP'BR OF^ 
TANK ARE Oti tOUAt . : (Dl6TAfe ARI)UNDV 
UNaM WMICM 16 : : EAGU 6URFAC&T6 
■UACTW i UtrtR. / 4 METERS . 

WERE AREMt OF &A6»C METRIC 
UNIT6 T06ETUER A6 PART6 (OF A ONE 
cubic METER TAN K. WUICW 
MAtF-FULL OF WATEF^. ^ 
BV TURNING ONE AT ATIME, VOO 
BEtTER 6EE i^OW TME UN 1T6 WORK TO- 
GETMER. ; (PLEA6E AA/MCH VOUR F»N6ER6.,we . 
_ MA^E WOT FED;vT*(^|>I.R^^^ 
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llEO A LITTLE - WOULD YOU BEU EVE 
TWO eA€>V tE660N6? DO VOU KNOW THAT- 
ALL NE>AnON6 AREN'T Fi66-e)0ME M01E6 ARE'' 
W0MIC- KRVPT0NAFFECT6 MOPE TVI^^ JUef ' 

MA?) A TCMPERATURE - VOUR RAOIAM FROM StMJR 
StERADIftN ? If NOT - IN6IDE'6 WATT'6 WAIT! 
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METRIC MEASUREMENTS AND DEHNIHONS I 

■; - We have given ybu a basic overview of tjie metric 
sy^tefm. There are other metric measurements Used m 
science and technical work. You may want to know 
about them^ so we have included t^em in this chapter 
for reference. They are not; important for everyday 
^use. , • ■ ■■■■■ '■■ . :., ■ ■:• ■ ■■ - 



'\ METER 



1 6^0 763.73 WAVELENGTHS 




ONE WAVELENGTH ' I . 

AN INTERFERdMETER 1^ ' 
USED TO MEASURE 
LENGTH BY. MEANS ))F. 
LIGHT. HAVES - / 



ill. 



!et'er (in)— length . 



. The fn^ter is the standard unit of length in the metric 
system and is defined as 1 650 763.7d wavelengths in vacuum 
of the orange*red light of the spectrum of l^pton 86. The 
metric unit of; area is the. square meter (m^). Land is often 
measured by the hectare (10,000 sfquare metd's, or about 2.5 
acres). The metric unit of volume Is the cubic -^iheter i(m^). 
Volunie of .fluid is often measured by the liter (O.OOl cubic 
meters)^'.' ... ■ ! . - " 
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Kilogram (kg) -mass 



; The kilpgrim is the standard unit pf mass. It is the only 
base unit whiiqh is still defined by artifact: the standard 
kilogram is based on a cylinder of plaUnum-iridium alloy H^pt 
. ; : by,-the Jnternijional Bureau of Weiglit? ai^ M^asuries in^ris, 
y Fjitai^e this cylinder is now stored at the 

: V i >s the newton. It is defined as tlie 

?- i/ai^^ when applied for 1 second, will give a 

^ ^' 

; ■ ^ }£l1ie:m^^ for pressure is tlie pascal. 

. ; V " The metric uni for work and energy of any kind is the 

. r joule; :W^^ 

The metric unit for power is the w^tt, defined as 1. joule 
' per second. ; 

kilogram . ^ ^ - . . , 

' newton N V 1 N • » 1 kg.m/s^ • 

pascal ;^*Pa V 1 ^IN/m^ 
joule ^ J ' IJ -IN.m 
V watt W : IW «i;i/s *> 



m ■ 




V - U.S» PR(ffOTYPE 
KILOGRAlil NO. 20 



A KILOGRAM. 




IN . ; 

ACCELERATION 
— — of 1 m/s^ 



NEVI^plVf (THE SI UNIT OF FORCE). 
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SPHEMATIC piAGR^ OF AN ATOMIC BEAM SPECTROMETER 
OR**CLOCie^ 



Second (s)^tfme ; ^ ^ 

r The second Is the basic unit of time in thife^ nietric system 
and is defined as the duration of 9 192,631^^76 cycles of the 
radiation associated with a specified transitipn of the cesium 
.133 atom. It is realized by placing a cesi^rn source at one end 
■ of an-at'omic^4[ieam .spectrometer and bombiar^ing th^ source > 
' until its atoms begin to travel at resonance frequency. One set , 
of riiagnetsrin the- spectrometer causes the atoms to travel in, 
wave form while . an oscillator tuned to the resonance 
frequpcy permits those atoms traveling at this frequency to 
:ttou^h;;'i^^ of the 

: spertrometerc^ot^ ^t of magnets deflect those atoms not 
,t*aveling at pirbper ispeed^ The detector theli records the peak 
of each cycle as it passes. When 9 192 631 770 cycles are 
recorded, 1 second has passed^ . 

The second w^is originajly'defined according to the Earth's 
rotation. Early in the 20th' century it was discovered that the 
Earth's rate of rotation varies, ahii a more dependable standard . 
was needed, The present standard for the second was adopted 

Thg:^ number of 'Periods is '^jiled 

frequency, the SI urtit ior frequency, is the ,h^.. One hertz is 
equal to l cycle per seo3nd. S^^^ 

The SI uriit for speed is the meter per s^wid, 

NOTE: Standai;d frequencies and correct time are ' 
broadcast from WWV. WWVB, and WWVHyand stations of the 
U. S. Navy. Some.shoriwave radios receive WWV and WWVH 
on frequencies of 2.5, 5; 10, 15, and 20 megahertz. . 
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ThjB ampere is vthe basifi; unit of in the 

metric system. It is determined by passing current through two ' 
parallel Avires separated by a distiAice of 1 meterand 'theh 
measuring the force of attraction between the wires, caused by 
their maghetic fields. The ampere is. defined as that amount of 
current tfiat will produce a force of exactly 2 XlO^'^newtons 
between th^ twb \yires for each meter 
" ampere'' 'A' 

- volt r- V i V-iw/A :; ^V" 
P , ohm - SI ir2«l V/A ; . 



lA 



T 

Im 



FORCE = 2 X 10-^ N 



•Im 



A DIAGRAM DEFINITION QF AN 
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2W FREEZE)? 




FAHf|ENHEIT''F 

CONfPARISON 6f TEMPERATlJRiXEASUREMENT^ 
Kelvin (K)Ttemperature 



It is deruted:^\a?^^^^^^ fraction 1/273.16 bf the 
thermodylwttic of the triple jplpint of water. The 

ternpemture-O Kjs]^ absolute zero. The Kelvin scale has 
Its origiiir^i.e-, .i^, z^^ the 
point iat Mrhlch Idl atomic vibration ceases. The triple point of 
' water (the temperature at which water exists in all three' 
states-^apor, liquid, and solid) is 273.15 kelvins. 

Oil the commonly used^ Celsius temperature scale, water 
freezes at about 0°C and' boils at about 100°G.»7'hQ:)°C is 
defined as an interval of 1 K, and the; X}eisius tempeiWii;e.6^C 
is dehiijpd as 273,15 K. ' • '' ''-^^'^^--ry' 

The de^e Fahrenheit is>n intetvd of 5/^°© or 5/91^. 
-The • Fahrenheit ^scale u$es °F as a temperature symbcrf. The 
Celsius scale uses °C as its symboL \ . ' 

. The standard temperature^of the triple pcMht is reached' by 
. 'tilling an emptjr glass cylinder (of certai^ specifications) iwith 
pi«e. watery. . The^^^i^^^ cooled until a mantle of ice forms . 
around the reentrant well and Ihe temperature at the 
\ interface of solid,;^ liquid^ and vapor Is" 273.15 K, 
^viliernibineters are then calibrated by being^laced inside the 
7; triple-point celL .Both the- Celsius arid Fahrenheit scales are 
"r derived from the Kelvin scale." * • . 
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^o|e (mdjhwioimt of substance 



• TKe pde U ihe^standard metric unit for^e^m a- 
.particular substance. It is deOned as the; ampunt^^^^^ 
jxi, a system that cont&ins^as many elementary ehtitp»^ there 
we atoms ^ 0.012 kilograms of cw " 

When lihe mole is y§ed the elementary entities must^e 
specified. They may be •B^m^^^^ 

They^may be other particles or specified gtoUps of such 
particle^. It wpuld not be practical to v^peak ?&f a mole of 
apples or a mole of screws because the niimtjer of atoms iin 
Q,012 kilograms or carbon 12 is extremely large. Moles „are 
lised in . chenjiistry and. physics in referenceAto . atbrhs and 
molecules. ' 




AiM0UNT4)F SUBSTANCE IN A SYSTEM COMPARED TO CARBON 

.12: ■-"■■^ ■.■ - ] ■ .o-.: ^'- . r . .,; 
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STANDARDS FOR THE GANDELA. " 



Candela (cd)Hlutninoti5 intensity 

; The candela Is the basic metric unit of luminous intensity; 
It is defined as the luminous intensity of 1/600 000 of a 
square meter of tbe.cone of light eih^tted by a black body that 
has been heated to!' 2. 045 kelvins. the freezing ^oint of/ 
platinum. A black body is defined as any object that absorbs 
all. the light which shines on it. Because no Ught is reflected 
from a black body, the. radi^iit energy is converted to heat ' 
. raising, the. tempe^atl^*e o^ the 6b^^^ If, however, the black. 
;':'lK)dy islieated, light wU^^ , . * • y:C^i:: 

' The metric (SI) unit of light flux (amount ot light) 'is{tj^i ' 
lumen (Im)- A source which has an intensity of light of I - 
candela in all direction* radiates a light flux of r^ lumens- 
Abo^t'l 700 lumens^ are radiated from a lOO-watt light bulb 



Thp radian is the'plane angle with its vertex at the center 
^ ..of a^^circle that is subtended by an arc equal in length tolhe 
"radius.' ' , ' 'v' ■. 4^' 




■a. _'■.■'(• • " ' ■ ■ : 

■ AStERADIAN. • 

Steradiim (»)--solid'angle > 



Tlie steradian is the solid angle%ith its vertex at the center 
of a sphiere that is subtended by an area of the spherical 
surface equal to that pf^a. square with sides equal in length to 
the radius. - , . 
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' ^ This section deals with the techniques used when 
converting between the inch-pound systejn. and the 
' metric system.; 

The con version tables Used in tfiis.seittQ^ 
ipproximafe apnvefsipns ;^ the njetrfc and inch- 

pound* i^^^r^is. o nieasurement. They are accurate ^ 
enough for g^iieral t^^^^ / . . 

,;Wheh"''li more predse table is used for thie 
conversioQ, the answers Nvill be different than when 
' the approximate tables .are used. This is due to the 
number of significant digits used- for calculations. 



METRIC TIPS'-a meter is a ^ttle longer than a yard 
(1.1 yards;), 



: —a liter 1$; a little larger 'fban a quart^ 
. (1.06 quarts); ' : 
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When 
You 



You 

Can Find: 



IfYoii 

MultiplyJ^; 



^ 25.4 - . ... 

V30 - 
/ 0.3 ■ 

90 
^ 0,9 

1600 
/ 0.04 

0.4, : 

C ./0.03i 8 



■ ^ 



. inched 
. inqhes' 

feet 

feet 

^miles'.v^iiv;^!.. 
■.^miles /Sy^^. 



meters- , 

centijpni^tera, 

meter?^ ' 
apaeters ' 
. Wlpmetert.. „ . ^ 

meters ^ I ^ 

nautical miles 



millimeters 
centimeters 
centimeters 
meters 
centimeters 
meters 
' Jdlometers 
^meters ^ 
f inches ^ ^ 

- feet 

yards.,:. 
yards,. * 
miles ['■':■; 
miles ♦ 



nautical mfl"^. 
""^ meters: . 



0.010 9 
1.1 

0.000 621 
^0.6. 
O.ObO 54 
1852 



; : - Tabl^il ."Length Convtoion V! 

, ifti6bl6m : Cpmpjite the ^mber i of -kiloftaeters in 86 miles. , 



• .Solution: 86 miles X 1:6 latini^ilfeK peis^^i^ / " 

^ V^^::.'^37.6:Jmi ,^ 
Answer: 137.6 JdtiiiiiSjfes -^^^ / 

you. ^Iceep the miettr and Idlograih strai^ |n. your, 



It's bifl 



the yari(i>ypu s^^ 



And fw6^d-a-quartefi|^^ 



>,* .. ''V\bigh about a kUogram. 

■ ' '84- 



Problem: Compute the number of centimeters in 10 l/!^feet. . 

Solution: 10.5 feet x 30 centimeters per foot 

' ' 10.5 ft V 

♦ . X 30 cm/ft 
315.0 cm 
Answer: 315 tontimeters . 





When 

You Know: • 


You ' 
Can iFlnd: 


If You 
V Multiply By^ 


ounces 
pounds 
short tons 
(2p001b8) 
granis 
Kilograms 
megagrams 
(metnc tons) 


Slograms 
megagrams ' 
(metric tons) ' 
ounces «• 
pounds 
short tons 
(2000 lbs) . 


2^3 

. 0.45 : ■ " ' 
0,9' • 

C a035 3 ' : • 
■'|.2 •• , " ■ ^'y . 



[icesl 



' f- Table Z— Weight Conv(9'S|or 

< Problem: Compute the number of graims in 12^ 
'Solution: 1^125 ounpes x 28 ^ram per ounce . 

' ■>' • '■ 12.25 ol - » 

■ " . X 28g/02 - 

• ;-'98 00. ' ■■-■■^ 

•v. ..' • . -8450 ' / 

V. : -^ :.:34i3.ooig 

Answer^ 343 grams 

Problem: Cpmpufe theTiuniber of pounos in 14;5 kilograms. 
Solution: 14^5 kUogramsx^2'p^ 



14,5 kg 
X 2.21b/ke 



^31,90 lb 

;Ahswei|:3L9 pounds^- ■ " •^ - "^V - ■ ; ^ 
vftffiTIUe^^ ]praih is about the weigji^ <i5f a 

paper clip; V kilbgrami.e^^ little 'niprelthan tw 

pftunds (2.2 pouri(is).^ '^^^-^^ 
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men 

You Know: 



teaspoons 
'tablespoons 
Hjuid ounces 

pints- 

qiiavts v^i^ ,; 

^lons r ' 

mUliUters,- 

milliliters 

millUiters 

liters 

liters . 
liters 
liters 
cubic feet 
cubic yards 
cubic meters 
cubic meters 



You 

Can Find: 



milliliters 

miUiliters 
>miUiIitera ' 

litert 

liters 

liters . 

liters ^ ' 

teaipoohs 
: tablespoons 
iluld ounces 
cups 

pints; / 
quarts V 
^loik' . 
cubicmeters 
.cubicmeters 
cti^icfeet 
cubic y^rds 



IfYou 
Multiply^ 



■■«5" ■ 
15 -.-- " 
30 
0.24 
0.47 
AO.96 
3.8 
0.2 
0,067 
0.034 
4.2 
2.1/ 
1.06 
0.26 
0.028 
0.765 
35.3 
1.31. 



I^blemV Comp#the ntober of Uters in 4 1/2 ^ons. 
SoludW , 



. ■ :i3 5_ 

. r 17.16 L V- 

Answer: 17.1 liters ' " 

Problem,: Compute the_ volume in cubic meters of a w^et 
' : . , SeJ. feet. Wide by 7 Sf 

Solution: 10 feet X. 14.5 feet x7-ieet -^ 
. ^ 1015 cubic feet x .028 cubic meter per cubic foot 

.^J -r ' ■ ' • ^.'ioi5(t3 .'..^ilir'' " "^^v 

Answft-; 28.45 cubic meters 
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When • 
You Know: 


You 

C^Find: 


If You ^ 
Multiply By: 


square Inches \, 
square inches \ >- 
square feet * . v 
square feet 
square yards . 
square yards . 
square miles 
square centimeters- 
square meters 
square centimeters 
square meters 

^ square centimeters 
square meters 

:>;square kilometers 


square centiineters 
square meters 
squai;e centimeters 
square meters 
square centimeters 
square meters 
square idlometers! 
square inches / 
square inches 
square feet 
" square feet ^ 
square yards 
square yards 
square miles 


6.45 
0.000 6 
929 

0.092 9. 
8 360 ' 
0.836 
2.6 

0.15^. 

1-650 a 
aooiv 

10.8^Y^ 
0.0001L2 
1.2. 
0.4^'. 



Problem: Compute the area In' square centimeters of a shwt 
of paper 10 l/2inch^png by 8 inches wide. , 



Solution: 10.5 Inches X 8 inch^^ 84 Square inches 

84 square, ihches x 6.45 square centihieters per 
square inch, . . 




X 84 in^ ■ 
25 80 ~ • 

516 0^ - : V 

541.80 cm^ ; \ . ■ ^'f^ 

Answer: ^541.8 sqt^are ce^timete^^^ - / ,r ■ rV V 

i*robl^: CjMtipu^e the area <^\1&red in slquare meters bytf ru^ 

Sotutlon: ^ feefj^J^feet - 108 square feet' ■ 

108 Jsquale feet x .092 9* square^rifieter per. square * 

■■."foot ; . ^.^ < \! ■ ■ ' e^' ■ * ^''>'.. ■ • 



108ft2^.; 
x.0929Jn%fft^ 

;K.,.S72V-.^- , 

V 216 



An^ 



er:- . 10.033 2 squaife meters 
87' 
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When 

You Know; . ^ 


YOU- 

Can'Find; 


If You , ' 

■ ^ r. 


• ■.•X;. . : 
degrees Cebius ' ' ; 

degrees Celsius . 


/degrees Celsius ' 
degrees Fafirenheit 
kelvins ^ . I 


subttact 32 thW;< 
multiiily by:&/9:-v 

miLdtipIy:l^g/5 
toenadd32 ^ 

^dd 273.1^^^ ; 



Problem: CbmMe the degrees^ ; (^^^^ for 70 degrees 
Fahrenheifc^ ■ 



Fahrenheit 

Solution: 5/9 X (70° - 32°) 
. ;. 5/9x{38°)-190°y?.^21.1°C 

Answer: 2i.l°C - 



^^ETR^.T!f§^^;|ulin,eter (0.001 meter) about 
_ ;» • tlie diameter of a paper clip. " 

centimeter (O.pl meter) is about 

' -a la3ometer (;l400f meters) is a bit 
longer than a half iniie.. 

^"'^ ' "measuring the flow' df. 
'^^ Wte- ^-^^ surface: .;mferg,'e^^^^ 

i^y«|pi-;'a. , ^ , .• ;■; , . 



00 m^, 



o-.' Prefix ..indieatiftg. ■one-quihti'itiprfth of a 
lit. -i^y^ .'i'.: .' "^ ^i- - . 
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the amount (as* 3*r gallons of fermented beverage or . 
42/ gallons of petroleum) fixed, for a certain 
• r cotrimodity. Symbol: bbl ' ' /- ^ 

:v Bp^rdfoot. Unit of quantity for lurgber equal to 
';tthe Volume of a boar 12X12X1 inches; Syntbol: 

^i:vfbmfe^ ' ; / /• / "'r' • ' 

^v:v- •.>■■. ;^ , .,■ . . ' . 

%,/^:,^^^sii^/Vn}t of dry capacity'' equal 4 pecks 
^:(2l5qtin^)of^^ 

- Gandela j^Unit fo^lfmeasuring the amount of light 
t)rQduced by a Hght sA^^^ 



Capacity. See volume. ^ 

Celsius. Name of the^sqale for temperature; lised ins. 
conjunction with the metric system. In the Cel|^; 
scale, water boils at 100°C and fre^es at 0°C;^ 
^ opposed to 212°F and 32°F/ respectively, in the 
Fahrenheit scalq. Symbol: °C. ' /■ / 

Centare. Metric surface^measure/eqtial to 1 m^. 
"Symbol: ca.. ■ . ■ ' P^/^ ' -v'Sf^i^'' • 

Cen t i V Pre fi xindi ca t i n^^|h uri dre d ft 
y unit. 

( Centigram. One-hundredth of a gram. Symbol: eg. 
' Centiliter. Qne-hundredth of a liter. Symbol:- cL.; 

. . . ' . . « . . . . 

' vCentimeter/i^One-hun of a metet..^ One . 

centimeter equals 0.39^8^ V 




V ^ ■ Chain, ynit, of nie^^ to 6^5^ feet (20:1 

. meters). SymlJbl: ch. -^'^^^ V 



Cubic unit symbols. Eikamples: mm^,^ c^ 
etc., used to. denote volume. ^ 

" Deca-. (Also deka-): Prefix indicating a 
^ given unit. 

. \. ' ■'• ■ • ■ ' 

Decagram. (Also dekagram) Ten grams. Symbol: 

Decaliter^ (Also dekaliter) Ten liters, rougMy 

equivalent to 2.64 gallons. Symbol: daL. ■ - 

:■ _ , ;/ ■■ ■ . ■ -'^ - ■ ; • ;•. . .■■ 

De^camet^r. (Also dekameter) Ten 'niefefs. One 
decaiTiefer roughly equals 10.9 yards. Symbol: dam. 

^Deci-. Prefix indicating One-tenth of .a given ilnit. 

; Dedgram.;0ne4enth of a gram. &^m^ 

Deciliter. One-tenth of ^ liter. Syhibolr dL. 

Decimeter. Ten centimeters^ or pne-tehth pf a 
meter. Symbol: dm>\ \ : ; ^ / 

/Density. The weigh^of any sample of a substance 
divided by the volume riieasyre of that sample. 

Dram. A unit of avoirdupois weight equal to* 2*2^3 
grains or 0.0625 ounce (1 .78 grams). Symbol: dr. . . 

Fathom. A unit of leng^4s|[ial to 6 feet (1.83 
meters) used for ^iheasuring tm depth "o^ water. 
Symbol :,f^th.'' ' r . ^jS? 

/ Femtor. A'prefix indicating one-»quadrillionth of a 
given Unit: ^ V \ / . ^ - 



Furlonjg. Unit of distance (mostly used in 
horseractng) equal toV220 yards (201 metei^). No 
symbol. ' 



unit. 



Giga-. ' Prefix vindicating a billion times a given{ 



Gill. Unit of liquid measure equal* to .25 pint or 
;^alv)ut/118.milimf^ . ■ : 

^^•v Grain. Un^^V^ight eqjjal to .0023 avpir^^^^ 
^:^S-:|0,065 gram). Symbol: gr. 

/Gram. Metrh^;:^it of weight equal lo" 
one^fhousandth ofi-k^^ Symbol: g . : ^ 

Hectare; Unit /of. land measure in the metric 
system equal to 100^a^es or 10,000 square meters and 
equivalent to 2.47 1 acres. Symfcjpl: ha. 

Hecto-. Prefix indicating one hundred times a 
^ ^given unit. . * . ■ . ' 

Hectogram. One hundred^grajris. Symbol: hg. .: 

Hectolifer. One hundred Uters. SymboL 

Hectometer. One hundred meters. Symbol: hm. 

Hdjgshead. U.S.. unit of capacity equal 63 
gallons (239^ liters). Symbpl: hka. - . 1 

Hundred\yeight. Unit of weight (avoirduppi^) . 
commonly equivalent to 10Ofes- (45.4 kUpgr^^) ift 
: , the United St^^es and 112 -^,(50.8 kilogj^B 
■ 'England. Thtif . fornier is J^jfeni^ 
. hundredweight' and ; the*^Mper^;a^ rthe 



hundredweight. Symbol: cvvt. 

■ :■ . 91- 
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; ^the iroetQ^^^ by the British 

. ;the . ^sqa^e^:^;;^i^^^ - 

• ; :^9, 67^F), t he lowest th^xef ical tWp /that a 
: gak can ^ach; Qn-this ka^^^&t^etzes at ^73. 15 K 
^ and,boils^af373;I5 JC: ■^■'^SV 3!^/:^--^'^^^^^^ ,% ' 



3^ Prefix indicating S^ieAJtjttbu^ 3mes^; 




;|^';Ku InVthe rfi||fici 

..system. The kilogram' is ; a' "Qylinder^ o^^^^^^^^^ 
■ platinum-iridiiim alloy kept by- the 
' Bureau 'of Weights and Measures near; Pads. A 

dupUcate kilogram is kept by the Natiortafiureau 65 . 
;^ "Standards in Washington and serves as^the mass . - 
?Hstandard for the United States. One kilogramas equal^ V : 
to approximately 2.2 pounds.. Syhibol: kg. 

Kilolitei;. One thousand Uters. Sy^mbolf k ",^f 

Kilometer. One^ thousand metei's, equiyalent^lo V - 
3,280 ftet or 0.621 mile. iSymbol: km; 4 : 0 

Link, One of the standardized divisions - 
csurveyors's chain that is 7.92 iiiches:(201 Vnillimefe?^^?- 
long and sierves as a measure of length. >Io symbol. ' ^-^ ^^^^^^ 

Liter. Basic metric unit of liquid jineasure/^equajt'f^ 
^o the . volume. of one kilogram of water at 4!*G or oni^^ 
isjubic decimeter. A lite\is equivaleiit to .k;OS quart 
■ -SyWfeolr.L, . _ / ,r '■''^^ ■ ^' ^''■■^■^^^ 

, / LumenLUnit fc^ measUfijfi&.tKi?^b{i^^ 
when it reaches "the surface of an .dble6t: %mbol^ 
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Mass: Amount of material in an object,. measyied / - 
vin kilograms. • _ ^ v . . 

* Megaf-^. Prefix indipatin^ one milMbn times a given v 

'Unit-' ■ 

Meter. Basic, unit M length in the metric system. - 
It is ' defined in tenris o^the wavelength of orange-red 
. light emitfe(jgt}y a krypton-^ 
such wavelSH^hs to the meter). Qne meter equals . 
39.4 inches. Symbol: lii. 

V Metric System. A decimal sy^teni of weights and ^ 
V-measures, adopted first in \ France and, now", in 
. commori'use worldwide. 

Metric , Ton. One thousand kilograms, roughly - 
equivalent tb' 2,200 pounds. Symbol: t. ; 

. . ' Micron. The mUUontfipa^jj/Vmeter:^ 

Mile, Hiterrtatignal Nautica}. Unit of distance, in 
sea. and air navigaltion equal to 15^52 kilometers 
6,076 feet, ^ 

*/^.. Miill. Unit of morie\5^but^ 

' primarily in accbuntini^ ; - ' ^ - - ■ . 

, ■ Milli-. Prefix indicafifg' Cne-thousandth ofa given 
\uriit." . , ' _ - . . '..i'' 

: ' Milligram.^* One-thousan3th of a gram. Symbol:;^V 
AMilliUter: One^tho^^ 

/ M^limeter. J> One-tenth ■ o£'. a centimetei?' ■ or •. , 
. one-thousandth of a meterv Symbol:: ftim. * * ' 
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, f?Bixti95fr.par^^ of a fl^ rougllly! equivalent to 



i. one drop. " 



v^^S^:; Nano-. Prefix indi^iinl^^aS^^^ 

' Ounce," avoirdupois Urat of ' weight equal to 
437.5 grains or- 0.625,^ pound avoirdupois (28.3 
grams). Syihboli^iz, a 

Ounce, tj«by. Unit 
■ or 0.833 pound troy (3;ivr;gt^^Symbol: oz: tr. 

..■ ^ v\>:>f,-S?^?>^ -H' ..■ • ' ■ 

- Peck. Dry measure of Sl|iiarts or the fourth part 
; of ^a bushel (8.89 liters). , : ^i^^ : ^ > 

J Perimeter. Measurfe-of: the distance around a 
\^ figure.. - . : ■ 

Pico-. - Prefix indicating one-triilionth of a given 



unit 



Pound, avdfrdupois. Unit «f weight: aiid mass 
equal to 7,000 grains (0.454 ki^^ 
g^rtib^l^^^^^^ ordinar| cdfflfmercial purposes, " 

■S^r Pound, troy. Unit pf weight ee^al to 5^9 graiiis ^ ' ■ 
. / (0.3^73, kilogram) dividi^ into :i2'oujices troy, used . 
, for gold, silver, and othef prety^M^etals^^ Sjorifeol: lb* • 

; Radian. -'Arc of ' a . circle equal in leh^'h,.to' the 
radius of ^hat circle. An angle %manki|»g 'from the v 

' 5®i2l^°^ ^ circle that subterids'(cuts off) such an arc 
'^lPIPv*°-'''"^^^"'^^^"® radian. Measuring angles, in- ; 

• .^^'^^ P^^f^'^ed with thfr^ metric system. Symbol:" 
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r X - Rod. ymt of linear measure^ S.5. yards or 16; 5 
iy'S^eet (5^03 meters): Unit; 6 
H:,v(:25.3;m^>f 'No symbol;^ ai: ] 

. ; . Second. The sixtieth part of a minute of a degree. 
Symbol: {13^ 15' 45", read as 13 degrees, 15 
minutes^ 45 seed v 

; _ The sixtieth pat of a Of time. Symbol: s. 

(4«25^:12», read as 4 hours, 25 minutes, 12 seconds).- 

Specific gravity. Ratio of the density of a 
substMce to theiiensity of w^^^ 

Square unit symbol. Examples: imm*, cm^, m^. 



etC; 



Stere. Cubic meter (1 m^) equivalent to 35.3 
cubic feet or 1.31 cubic, yards. Used to measure 
cordwood. No symbolv" ^ ' ; . 

Tgra-. Prefix indicating a trillion times a given 
unit. ' ■ :■.[ , 

Ton, metric. See metric ton. 

Volume. Measure- in cubic units of the amount of 
space inside any given container; also the measure of 
the amount such a container will Ijold. The latter is 
known as the capacity of the container and can be 
given in either units of liquid measure (see h'ter- 
milliliter) or in cubic units. 



t. The force of the Earth's pull on an 
object. Weight, in the metric system, is measured in 

grams. ■■.:^;\;-'-';^' • 
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WRItING STYLe,eiiIDES;-:-. •■• ;' > 

; T T^^ or the metric systejn; i^ aii 

iftterriatiphal language^ of measuremenf:^ a^ 

■ language, it is governed; by niles '-of spellings • 

• pufieiuation^ and prpnuiapiatidn. A gtiide- to proper 
usagoibllows. ... • •' 

■ ^ UMtS-Un 

; sentence, are lowercase. -Note^ that in the term 
"degree Celsius,^^. degrefe is lowercase, btit "Celsius" is 
capitalized. (The "degree centigrade " is obsolete,) 

V - SYMBOLS-Unit symbols are written with 
lowercase letters; i.e., meter, m. The first letter of a 
symbcil is capitalized, however, when the name of the 
lin'it is derived from the name of a person; i.e.; 

• newton, N. The eJcceptidnXis the capital letter L used 
fpr liter tdaVpidxoiifusiojriW j, 

: • PREFiX^^^^ (t), giga (G), mega . 

(M), newton (N)^ and 'kelvin (K), all symbols for 
numerical prefixes are ivptten lowercase letters. * 
All prefixes are "written in lo\yercase letters when 
witten in full. 

, PLUl^ALS---When :wri^ in full, the names of 

■ units are made plural ^hen appropriate. Fractions 
(both common and decimal) are always singular. 

^ V Symbols for units are. the same in singular and 
plural. <An * V* is never added to "a symbol to indicate 

: a plural.) ■/ . ' ; ; , ■'' ' 

When , writing tcmpigratures, no space should, be 
left between the humbler. designations and the i 

METRIC TIP^A milliliter (0.001 UteO is about 
one-fifth of a teaspc 
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sigri , and be t W be n : t He ^ d bgjfb sigi aiid the fdSsi^ ti dh 

j/'W^ea 

i^i^ pust: be leftv^etweer^ . 

' the symbol; i;e;,^ ifim; ^he ijbgree; rtiS 
^^secipnd of angle ar© exceptions- ); ; ; ; 1 / ' 



exgfept Nvhen the symbol is at. end of a ienteqce; 

; ; THE DECIMAL POINT-A dot placed on\the line 
IS u|ed as the decimal point. ^\^e^n^>^i^ntihg numbers of 
a quaritity less than bn0i a 2er6 must be iised\ before 
tile decimal point. . : . i 



: GROUPING OF DIGITS^Digits:' are sepWated 
•into ^oups of three, counting bot^^^^ the left and to 
vthe righ^^ from .the dedmd poirit. The cbmiSa should 

■ not be. 'u^ separate digits since, it is used^^^ a 
;decimkl A space is left: to 
;ayoidr confusion 

:V • groups of fotf digits; ; the spadb y Is ^iyi 
recommeiided ; i^e:^ j 234; 0; 1 234 : . : V ; 

V vl^^ :^ spS^^^ when 
lour-c^^ ift:^ cdiumn: w 

numbers of five digfW or more; i.e.v ^ 

Metric llPS-^o J^^ Fahrenheit io Ceisiu^ 

■ t^ Subtract 32 from the\ 
Fahrenheit tenfperatuit^^ 

; I'esult by 5, an 

y mUUUtere eqiia tabiespodn . Five 
; / . miUiUtcB equa^ one teSspoon: " 
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5 . ..j SPAGINQ-J^ names for 

: / .umts .having prefix spacd^is left t^etween lettere ^ " 

.vffl or. the jianie; i.e.. nit ' 

( : milliliter;;^ > V ' ■ ^ ' 
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